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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide resist patterns 
having T-shaped sections of a good contrast in order to 
lower the defective article rate at the time of forming the 
electrode patterns, etc., of a magneto-resistive thin-film 
element. 

SOLUTION: The homogeneous resist patterns are 
formed by using a positive type resist for image reversal 
and the sections 1 1 0 thereof have the T-shape. The min. 
angle formed by the tangent at the bottom edge 1 16 of 
the cross bar part and a substrate surface 1 22 is defined 
as a and the spacing between the lower edge 1 16 in the 
cross bar part and the substrate surface at the 
intermediate of the intersected point Wo of the 
perpendicular down from the outermost edge 1 18 of the 

cross bar apart and the substrate surface and the contact point Wi of the side edge 1 1 2 of a 
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vertical bar part and the substrate surface is defined as h, then a and h in an h-a graph exist in 
the quadrilateral passing A:a=0°, h=0.01^m, B:a=20°, hO.OI^im, C:a=20°, h=0.2^m, D:a=0°, 
h=0.3^im. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the resist pattern of the T 
section and its manufacture method, and the magnetoresistance-effect type thin film in which at least 
one layer of the electrode layer for a magnetoresistance-effect film and magnetoresistance-effect films 
and a shield film is formed using the aforementioned resist pattern. 
[0002] 

[Description of the Prior Art] Conventionally, the method shown below is learned as the formation 
method of a resist pattern that a cross-section configuration shows a reverse trapezoid or T form. 
[0003] (A) It is the method (refer to JP,61 -136226, A) of exposing by the usual method and performing 
patterning, except making light exposure into lowness for the (Method a) method (i) negative resist 
which forms the pattern which a cross section is a reverse trapezoid and consists of single resists and 
which uses the negative resist of one layer by ultraviolet-rays exposure. 

[0004] (b) How to make the substrate side of a resist the degree of low temperature rather than a front- 
face side at the time of the method (i) prebaking which uses the positive resist of one layer, and a 
postbake. About prebaking, the postbake is indicated by JP,54-72678,A at JP,3-101218,A, respectively. 

(ii) How to expose by far ultraviolet rays to the resist film for electron rays of a positive type (refer to 
JP,1-50423,A). 

(iii) How to hold in a high vacuum before [ after applying a novolak type resist ] exposure (refer to JP,3- 
257817,A). 

(iv) How (refer to JP,5-37275,A) to perform ultraviolet-rays exposure from the front reverse side both 
sides of the resist applied on the transparent substrate. 

(v) How to produce the pattern section and the non-pattern section, once, form a protective coat on 
these, remove the non-pattern section using this protective coat, and shorten the exposure time, when 
exposing a positive resist with an electron ray beam (refer to JP,51- 14726 1,A). 

(vi) How to make a predetermined value the ultraviolet- absorption coefficient of the polymer of a resist 
itself, or the addition of the cross linking agent to a resist (refer to JP,58-16527,A). 

(vii) How to apply on a substrate the photoresist colored with the color which absorbs exposure light, 
dip subsequently to a solvent, and control the coloring concentration distribution of the thickness 
direction in a resist (refer to JP, 1-284851, A). 

[0005] (c) It is Hoechst as a method (i) resist which uses the positive resist (one layer) which gave the 
picture inverting function. By using the resist of ****** using shrine AZ5200E series The {AZ5200E 
series catalog with which it is known that the pattern which has the cross section of a reverse trapezoid 
configuration will be producible, M. BORUZEN, "the submicron lithography technology by picture 
reversal of a positive-type photoresist", 6 Electronic material, 1 (1986), It reaches. M.Spac et al and 
"Mechanism and lithographic evaluation of image reversal in AZ5214 photoresist.", Proc.of conference 
on photopolymers principle processing and materials., Ellenville (1985)}. This resist gives a picture 
inverting function by adding negative working-ized agents, such as a basic amine, to the positive resist 
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which is the mixture of alkali fusibility phenol resin and naphthoquinonediazide. 
[0006] (B) The way a cross section exposes a negative resist using two kinds of electric charge beams 
from which the T method (i) range which uses (Method a) one-layer resist which forms the pattern of 
type differs (refer to JP,62- 105423, A). However, in this official report, the cross-section [ of T 
characters ]-like pattern is changing with the contraction after carrying out a rinse and drying to the 
cross-section rectangle-like pattern. 

[0007] (b) How (refer to JP,62-141548,A) to perform double exposure by the suitable exposure of 
exposure by the predetermined exposure corresponding to the predetermined pattern configuration, and 
exposure by the predetermined exposure to this pattern configuration core to the positive resist of 
(Method i) two-layer structure which uses a two-layer resist. 

(ii) How to expose a predetermined pattern simultaneously to the vertical two-layer electron beam resist 
by which the laminating was carried out through the detached core (refer to JP,63-55208,B). 

(iii) How to form in the 1st photoresist film front face the facies which has resistance in the development 
of the 2nd photoresist film (refer to JP,2-65139,A). 

(iv) How to prepare the resist film of two-layer structure and make pattern opening width of face on the 
upper surface of a lower layer resist larger than the opening width of face under the upper resist (refer to 
JP,2-208934,A). 

[0008] as mentioned above - although the various conventional examples were explained, even if the 
many are the cases where the cross-section configuration of a resist pattern is a reverse trapezoid, and is 
accepted to be the T section - that it is necessary to use two layers of resists or to carry out exposure 
twice ****-- etc. - it carried out, formation was very difficult, and it was that by which actuality is not 
accompanied 

[0009] By the way, as a method of forming an electrode pattern etc. on a substrate, the lift-off method, 
the milling patterning methods, and these using [ together ] methods exist. The outline of these methods 
and the reason nil why the resist configuration of a cross-section T typeface is desirable are explained 
below. 

[0010] An example of the pattern formation method using the milling patterning method ion milling is 
shown in drawing 2 . By this method, a milling-ed film is first formed all over a substrate. Subsequently, 
a resist layer is formed in the front face of a milling-ed film, and patterning of this is carried out, it 
considers as resist covering, and ion milling of the milling-ed film is carried out by using this resist 
covering as a mask. Then, resist covering is removed by the dissolution, ashing, etc. by the organic 
solvent, and the milling-ed film by which patterning was carried out is obtained. 
[001 1] When the cross-section configuration of resist covering is a rectangle or a reverse trapezoid like 
the conventional example, in case a milling-ed film i s ********** ed using the ion milling method, the 
particle which dispersed from the milling-ed film adheres to a resist covering side attachment wall, 
grows, and arrives at even the front face of a milling-ed film, namely, may carry out the reattachment to 
a milling-ed film (refer to drawing 3 ). For this reason, when resist covering was removed, it might be 
said that the portion which carried out the reattachment will remain in the front face of a milling-ed film 
as a minute salient. 

[0012] If the height for a neck is enough since the resist covering lower part is narrow in T form 
although the scattering particle from a milling-ed film adheres to resist covering in the case of etching 
even when the cross-section configuration of resist covering is T form, it will not grow up so that an 
adhesion layer may follow the front face of a milling-ed film (refer to drawing 4 ). For this reason, the 
milling-ed film by which patterning was carried out good is obtained, without also removing an 
adhesion layer with resist covering and a reattachment portion remaining in the front face of a milling-ed 
film, when resist covering is removed. 

[0013] Although the lift-off method, next the lift-off method are explained, the case where the film by 
which patterning was carried out by the lift-off method is formed on the above-mentioned milling-ed 
film by which patterning was carried out is explained here. This method is used for a series of processes 
which form a lead layer on for example, a magnetoresistance-effect film. 

[0014] An example of this lift-off method is shown in drawing 5 . By the method shown in drawing 5 , 
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after preparing the substrate which has first the milling-ed film by which patterning was carried out on a 
front face and forming a resist layer on this substrate, resist covering which is illustrated is formed by 
carrying out patterning. Subsequently, patterning-ed films, such as a metal and ceramics, are formed all 
over a substrate front face including resist covering. Subsequently, in the organic solvent which can 
dissolve a resist, the field which exists on resist covering among patterning-ed films is removed with 
resist covering, and a patterning film is obtained. 

[0015] In this process, an organic solvent must fully permeate during resist covering. However, when 
the cross-section configuration of resist covering is a reverse trapezoid like the conventional example, in 
case a patterning-ed film is formed, as shown in drawing 6 , a patterning-ed film will adhere also to a 
resist covering side attachment wall, and will cover resist covering. For this reason, an organic solvent 
cannot fully permeate during resist covering, and might be unable to remove resist covering. 
[0016] On the other hand, when the cross-section configuration of resist covering is T form, although 
membranes are formed by the upper surface and the side attachment wall of a resist covering eaves 
portion in case a patterning-ed film will be formed, if the height for a neck (under an eaves portion) of 
the resist covering lower part is under the thickness of a patterning-ed film as shown in drawing 7 , since 
the amount of neck becomes the shade of an eaves portion, it is not formed by the amount of neck. 
Therefore, the film which formed membranes does not cover resist covering completely, an organic 
solvent permeates during resist covering from a part for a neck, and the film formed on it with resist 
covering can be removed certainly. 

[0017] An example of the method of using together the using [ together ] method ** of the milling 
patterning method and the lift-off method is shown in drawing 8 . By this method, first, after forming a 
milling-ed film all over a substrate front face, a resist layer is formed, patterning of this resist layer is 
carried out, and it considers as resist covering. In the example of illustration, the cross section forms 
resist covering of a reverse trapezoid. Subsequently, without removing resist covering, after carrying out 
patterning of the milling-ed film by the ion milling method, the resist covering is used as resist covering 
of the lift-off method as it is, and a metal, ceramics, etc. are formed. Subsequently, films which exist on 
it with resist covering, such as a metal and ceramics, are removed by dissolving resist covering by the 
organic solvent. Of such a process, the continuation film of the milling-ed film in which patterning was 
carried out by the ion milling method, and films by which patterning was carried out by the lift-off 
method, such as a metal and ceramics, is formed in a substrate front face. 

[0018] In this using [ together ] method, when the cross-section configuration of resist covering is a 
rectangle or a reverse trapezoid like the conventional example, a minute salient may remain in the 
boundary line of the film in which patterning was carried out by the ion milling method of the 
aforementioned continuation film by the reason explained previously, and the film by which patterning 
was carried out by the lift-off method. Moreover, resist covering may be unable to be removed. 
[0019] When the cross-section configuration of resist covering is T form, the good continuation film of 
the film by which patterning was carried out by the ion milling method, and the film by which patterning 
was carried out by the lift-off method can be obtained without generating the above problems for the 
reason explained previously. 
[0020] 

[Problem(s) to be Solved by the Invention] in a Prior art, the T section in which good contrast is when it 
is going to form the resist pattern of the T section, although the resist pattern of a reverse trapezoid 
[ cross section ] was obtained was not obtained by 1 layer resist for example, in the one-layer resist, as 
shown in drawing 17 -20, only the resist pattern of a reverse trapezoid [ cross section ] is obtained from 
the AZ5200E catalog any - Although drawing 17 is an excimer laser, drawing 18 is i line, drawing 19 is 
g line and the exposure light in the case of patterning is a wide band light in which drawing 20 contains i 
line, g line, and h line, even when which exposure light is used, the cross section has not become in T 
form. 

[0021] on the other hand, when it was going to form the resist pattern to which the cross section is 
carrying out T form by the two-layer resist by the Prior art, mixing whose time and effort is very 
between resists in this top and a resist interface took place, and T form with good contrast was not 
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obtained 

[0022] Thus, when the resist pattern of the T section of good contrast was not obtained, therefore the 
electrode pattern for magnetoresistance-effect films of a magnetoresistance-effect type thin film etc. was 
formed using the resist pattern of this conventional T section in the former, the electrode material 
remained in many cases into portions other than a required electrode pattern, and the rate of a defective 
of a product was high. 

[0023] In order to stop very low the rate of a defective at the time of forming the electrode pattern of a 
magnetoresistance-effect type thin film etc., the purpose of this invention is offering the resist pattern 
which has the T section of good contrast, and is offering the magnetoresistance-effect type thin film in 
which the electrode pattern's etc. was formed using this resist pattern. 
[0024] 

[Means for Solving the Problem] Such a purpose is attained by one composition of following the (1) - 
(14). 

(1) It is a homogeneous resist pattern substantially, it was formed using the resist agent by which the 
negative working-ized agent was added by the positive resist containing the mixture of alkali fusibility 
phenol resin and naphthoquinonediazide, and the picture inverting function was given to it - a cross- 
section configuration The vertical bar portion which is prolonged upwards from a substrate front face 
and constitutes the vertical bar section of T form substantially, Are T configuration equipped with the 
horizontal bar portion which is horizontally prolonged where an interval is kept to a substrate front face 
succeeding this vertical bar portion, and constitutes the horizontal bar section of T form substantially, 
and it sets in the aforementioned cross-section configuration. The intersection Wo of the perpendicular 
and substrate front face which set the minimum value of the angles on the tangent of the horizontal bar 
partial margo inferior, and the front face of a substrate to make to alpha, and were taken down from the 
horizontal bar partial outermost side edge to the substrate front face, When the interval of the horizontal 
bar partial margo inferior and substrate front face in the mid-position with the point Wi that the vertical 
bar partial side edge and substrate front face by the side of the aforementioned outermost side edge 
touch is set to h, an h-alpha graph - setting - alpha and h ~ A:alpha= 0 degree and h= 0.01 micrometers 
B:alpha = 20 degrees and h= 0.01 micrometers C:alpha = 20 degrees and h= 0.2 micrometers D:alpha= 
Resist pattern of the T section which exists within limits (a side top is included) surrounded with the 
quadrilateral which connected four points (0 degree and h= 0.3 micrometers) with this order. 

(2) Set in the aforementioned h-alpha graph and alpha and h are A:alpha =0 degree and h= 0.01 
micrometers. X:alpha = 5 degrees and h= 0.01 micrometers Yialpha = 5 degrees and h= 0.15 
micrometers Z:alpha = resist pattern of the T section of the above (1) which exists within limits (a side 
top is included) surrounded with the quadrilateral which connected with this order four points which are 
0 degree and h= 0.15 micrometers. 

(3) Set in the aforementioned h-alpha graph and alpha and h are A:alpha =0 degree and h= 0.01 
micrometers. X:alpha = 5 degrees and h= 0.01 micrometers G:alpha = 5 degrees and h= 0.1 micrometers 
Hialpha = resist pattern of the T section of the above (1) which exists within limits (a side top is 
included) surrounded with the quadrilateral which connected with this order four points which are 0 
degree and h= 0.1 micrometers. 

(4) width - a bar ~ a portion - the outermost - a side edge - from - a substrate - a front face - having 
taken down - a perpendicular -- a substrate - a front face - an intersection - Wo - the above - the 
outermost - a side edge ~ a side - length ~ a bar - a portion ~ a side edge - a substrate - a front face - 

- touching - a point - Wi - distance - W - ** -- having carried out - the time ~ W ~ = - 0.03 

three - 

(5) The resist pattern of one T section of above-mentioned (1) - (4) which is Hw=0.1-7micrometer when 
the maximum width of the aforementioned horizontal bar portion is set to Hw. 

(6) The resist pattern of the T section of the above (5) which is Vw/Hw=0. 1-0.995 when the 
aforementioned vertical bar portion sets width of face of the field adjacent to the substrate front face to 
Vw. 

(7) The resist pattern of one T section of above-mentioned (1) - (6) with which a front face is formed on 
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the front face of the substrate which consists of a metallic material or ceramic material. 

(8) Use the resist agent by which the negative working-ized agent was added by the positive resist 
containing the mixture of alkali fusibility phenol resin and naphthoquinonediazide, and the picture 
inverting function was given to it. In the bottom of the condition from which the resist pattern of a 
reverse trapezoidal shape is obtained for a cross section in case a resist pattern is manufactured by 
patterning process in which it has each stage of formation of a resist paint film, exposure, reversal 
BEKU, and development in this order By adding at least one sort of condition change chosen from 
reduction of resist paint film thickness, reduction of light exposure, low-temperature-izing of reversal 
baking temperature, shortening of reversal BEKU time, elevated-temperature-izing of developer 
temperature, and extension of a developing time The manufacture method of the resist pattern of the T 
section whose manufacture of the resist pattern which is T configuration a cross section enables. 

(9) the time of displaying as plus the direction which considers as minus the direction which approaches 
a substrate on the basis of a resist paint film front face in the focal position at the time of exposing to a 
resist paint film, and keeps away from a substrate - the aforementioned focal position -1-+10 
micrometers it is - the manufacture method of the resist pattern of the T section the above (8) 

(10) The above (8) which performs reversal BEKU for [ for / 30 seconds / - ] 13 minutes at the 
temperature of 100-123 degrees C, or the manufacture method of the resist pattern of the T section of 
(9). 

(11) The manufacture method of the resist pattern of one T section of above-mentioned (1) above- 
mentioned [ which manufactures the resist pattern of one T section of - (7) ] (8) - (10). 

(12) The above (1) Magnetoresistance-effect type thin film in which at least one layer in the electrode 
layer for a magnetoresistance-effect film and magnetoresistance-effect films is formed by the lift-off 
method using the resist pattern of one T section of - (7) as resist covering. 

(13) The above (1) Magnetoresistance-effect type thin film in which at least one layer of the electrode 
layer for a magnetoresistance-effect film and magnetoresistance-effect films and a shield film is formed 
by the milling patterning method using the resist pattern of one T section of - (7) as resist covering. 

(14) The above (1) Magnetoresistance-effect type thin film in which the continuation film of a 
magnetoresistance-effect film and the electrode layer for magnetoresistance-effect films is formed by the 
method of using together the milling patterning method and the lift-off method, using the resist pattern 
of one T section of - (7) as resist covering. 

[0025] 

[Function] The resist pattern of the T section was realized by using an one-layer resist, i.e., a resist with 
the homogeneous whole, and controlling by this invention, as patterning conditions were described 
above. 

[0026] Since the T section configuration of high contrast which the whole is formed by the 
homogeneous resist and has Above alpha and h in predetermined within the limits is made, the resist 
pattern of the T section of this invention can reduce the rate of a defective remarkably, when the 
electrode pattern of a magnetoresistance-effect type thin film etc. is formed using this, and when it is 
best, it can realize 100% of rate of an excellent article. 

[0027] In addition, although there is no example which has formed the pattern of the T section by one 
picture exposure before basic application (Japanese Patent Application No. No. 209950 [ seven to ]) of 
this application, using the resist of one layer, the resist pattern of the T section is indicated by the 25- 
30th page of the reference "IEEE TRANSACTIONS ON MAGNETICS, VOL.32 NO.l, JANUARY 
1996" published after application of basic application of this application. By this reference, it has 
measured whether what a cross-section configuration, the amount of the reattachment object which 
remains after a lift off, etc. are influenced by change of light exposure or the BEKU (equivalent to 
reversal BEKU in this specification) temperature after exposure, and the result is shown in Table 3. 
However, the absolute value of light exposure or baking temperature is not indicated by this reference, 
and the kind of used resist is not indicated, either. For the resist pattern indicated in Table 3 of this 
reference, it is formed using the wide band light of i line cut as an exposure light, and full [ of a cross 
section ] (W) is 3.6 micrometers. The height (H) of the vertical bar section of T form is 0.2 micrometers 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 12/10/2003 



Page 6 of 16 



above. It is above. In addition, the kind of exposure light was judged from the aligner currently used by 
this reference. 

[0028] By this reference, Si wafer is used as a substrate. Moreover, although the scanning-electron- 
microscope photograph of the cross section of a substrate and a resist pattern is indicated by drawing 4 
of this reference, as long as this drawing 4 is seen, it is thought that the resist pattern is directly formed 
on Si wafer front face. However, according to the experiment of this invention persons, it was 
impossible to have formed the resist pattern of the T section in Si wafer front face directly. As for the 
resist used by this invention, bad [ an adhesive property with Si wafer ] as the reason for concrete, since 
a touch area with a substrate produces a detailed resist pattern narrowly using i line preferably by this 
invention, the resist pattern of the T section can consider that a resist pattern tends to exfoliate from Si 
wafer. For this reason, while controlling patterning conditions by this invention as mentioned above, it is 
Si and Si02. By using the substrate which has the front face of an except, formation of a detailed T 
section resist pattern is enabled. On the other hand, the detailed T section resist pattern which used i line 
for the above-mentioned reference is not indicated. 
[0029] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
detail. 

[0030] Since the resist pattern of this invention is what carried out patterning, was formed by method 
which mentions a picture reversal correspondence positive resist later, and carried out patterning of the 
one-layer resist, it is substantially homogeneous. 

[0031] When patterning is carried out in this specification according to a series of processes of a resist 
agent and picture exposure -> heating {following and reversal BEKU (RB)} -> uniform exposure 
(henceforth, flood exposure) -> development that the picture reversal correspondence positive resist 
made the positive resist the base resin, the negative working-ized agent was added by this and the 
picture inverting function was given to it, a picture exposure portion remains like a negative resist. 
[0032] In this invention, the positive resist containing the mixture of alkali fusibility phenol resin and 
naphthoquinonediazide is made into a base resin, and the picture reversal correspondence positive resist 
of composition of having added the negative working-ized agent to this is used. 
[0033] The above-mentioned alkali fusibility phenol resin is a phenol formaldehyde novolak resin, a 
cresol formaldehyde novolak resin, etc. 

[0034] The above-mentioned naphthoquinonediazide compound increases the solubility over an alkali 
solution by activity light irradiation with the compound which has at least one naphthoquinonediazide 
machine. The compound of various structures is known as such a compound, and especially a kind of a 
hydroxyl compound and o-benzo ****** have desirable ester of o-naphthoquinonediazide sulfonic acid. 
As these compounds, it is a 2 and 2 , -dihydroxydiphenyl-screw. - [A naphthoquinone -1, a 2-diazido-5- 
sulfonate], A 2 and 2 '4, 4'-tetrapod hydroxy diphenyl-tetrapod [a naphthoquinone -1 and a 2-diazido-5- 
sulfonate], 2, 3, 4-TORIOKISHI benzophenone-screw - There are [a naphthoquinone -1, a 2-diazido-5- 
sulfonate], etc. The ester of the acetone indicated by especially JP,43-25403,B, the polyhydroxy phenyl 
obtained by the condensation polymerization of pyrogallol, a naphthoquinone -1, and a 2-diazido-5- 
sulfonic acid etc. can be mentioned. 

[0035] As the above-mentioned negative working-ized agent, an aromatic hydrocarbon, 1 -hydroxy ethyl- 
2-alkyl imidazoline, or a shellac etc. which has an amine and a hydroxyl group is mentioned. 
[0036] As an amine of the above-mentioned negative working-ized agent, a dialkyl amine, alkylamine, 
the secondary amine that has a hydroxyalkyl machine or a tertiary amine (henceforth a hydroxy 
alkylamine), a dialkylamino aromatic hydrocarbon, and annular polyamine can be raised, for example. 
As an example of a dialkyl amine, diamylamine, diheptylamine, There is a JIDESHIRU amine etc. as an 
example of alkylamine Tributylamine, A triamylamine, trihexyl amine, and a TORIISO amyl amine As 
an example of a hydroxy alkylamine, a diethanolamine, N-methylethanol amine, N- 
methyldiethanolamine, dipropanolamine, and a triethanolamine Diethylaniline and a dipropyl aniline can 
be raised as an example of a dialkylamino aromatic hydrocarbon, and a hexamethylenetetramine can be 
raised as an example of annular polyamine, respectively. 
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[0037] Moreover, the aromatic hydrocarbon which has one or more hydroxyl groups in which 
esterification or etherification is possible as an aromatic hydrocarbon which has a hydroxyl group can be 
used. There are the resin and hydroxybenzene compound which have the benzene ring which has a 
hydroxyl group as an example of the aromatic hydrocarbon which has a hydroxyl group, and a phenol 
formaldehyde novolak resin and a cresol formaldehyde novolak resin can be raised as an example of a 
resin of having the benzene ring which has a hydroxyl group. Considering pyrogallol, phloroglucinol, 2, 
and 2-screw (4-hydroxyphenyl) propane as an example of 1-hydronalium SHIKIECHIRU-2-alkyl 
imidazoline, the carbon atomic number of an alkyl group is mentioned as an example of a 
hydroxybenzene compound, and the compounds and those mixture to 7-17 are mentioned. 
[0038] A compound desirable as these negative working-ized agent has a triethanolamine, N- 
methylethanol amine, N-MECHIRUJI enol amine, diethylamide, a hexamethylenetetramine, 
tributylamine, a TORIISO amyl amine, a metacresol formaldehyde resin, a shellac, l-hydroxyethyl-2- 
alkyl imidazoline, etc. 

[0039] The amount of the above-mentioned negative working-ized agent used receives the above- 
mentioned resist base-resin 100 weight section. In the case of an amine, preferably The range of the 
about 0.005 weight section to the about 1 weight section, In the case of the aromatic hydrocarbon or 
shellac which has the range of the about 0.01 weight section to the about 0.3 weight section, and a 
hydroxyl group more preferably, preferably The range of the about 0.005 weight section to the about 10 
weight section, more - desirable — the case of the range of the about 0.01 weight section to the about 3 
weight section, and 1 -hydroxyl ethyl-2-alkyl imidazoline - desirable — the range of the about 0.005 
weight section to the about 0.1 weight section — it is the range of the about 0.01 weight section to the 
about 0.07 weight section more preferably 

[0040] The various additives other than the above-mentioned component can be added to the 
photopolymer constituent used for this invention. For example, since picture intensity is raised, as a 
binder, the resin which can be mixed with the aforementioned component to homogeneity, for example, 
a styrene maleic anhydride copolymer, a styrene-acrylic-acid copolymer, a methacrylic-acid-methyl- 
methacrylate copolymer, etc. can also be added. 

[0041] Detailed composition of this kind of resist is indicated by JP,55-32088,B, the British patent No. 
844039 specification, the U.S. Pat. No. 4104070 specification, etc. 

[0042] As shown in drawing 1 , the cross-section configuration 1 10 of the resist pattern of this invention 
is a T configuration equipped with the vertical bar portion 112 which is prolonged upwards from the 
front face 122 of a substrate 120, and constitutes the vertical bar section of T form substantially, and the 
horizontal bar portion 114 which is horizontally prolonged where an interval is kept to a substrate front 
face succeeding this vertical bar portion, and constitutes the horizontal bar section of T form 
substantially. 

[0043] The intersection Wo of the perpendicular and the substrate front face 122 which set the minimum 
value of the angles on the tangent of the horizontal bar partial margo inferior 116, and the front face 122 
of a substrate to make to alpha, and were taken down from the horizontal bar partial outermost side edge 
1 18 to the substrate front face in the cross-section configuration shown in drawing 1 , When the interval 
of the horizontal bar partial margo inferior 116 and the substrate front face 122 in the mid-position (the 
distance from Wo is W/2) with the point Wi (the distance of Wo and Wi is W) that vertical bar partial 
112 side edge and the substrate front face 122 by the side of the aforementioned outermost side edge 118 
touch is set to h, As shown in the h-alpha graph of drawing 9 , alpha and h are A:alpha= 0 degree, h= 
0.01 micrometers B:alpha = 20 degrees and h= 0.01 micrometers C:alpha = [ 20 degrees, ] h= 0.2 
micrometers D:alpha= It exists within limits (a side top is included) surrounded with the quadrilateral 
which connected four points (0 degree and h= 0.3 micrometers) to this order, preferably A:alpha =0 
degree and h= 0.01 micrometers Xralpha =5 degree and h= 0.01 micrometers Y:alpha = 5 degrees and 
h= 0.15 micrometers Z:alpha = It exists within limits (a side top is included) surrounded with the 
quadrilateral which connected four points (0 degree and h= 0.15 micrometers) with this order. They are 
Aialpha =0 degree and h= 0.01 micrometers more preferably. X:alpha = 5 degrees and h= 0.01 
micrometers G:alpha = 5 degrees and h= 0.1 micrometers Hialpha = it exists within limits (a side top is 
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included) surrounded with the quadrilateral which connected four points (0 degree and h= 0.1 
micrometers) with this order. In the resist pattern of the T section, by setting alpha and h as such within 
the limits, a good lift off, good ion milling, etc. can be performed for the first time, and the rate of a 
defective also becomes less than 20%. The pattern which has such a T form configuration by the single 
resist conventionally does not exist. In addition, it means that alpha- 0 degree has parallel tangent and 
substrate front face 122 in the margo inferior 1 16 of a horizontal bar portion. 
[0044] Setting to drawing 1 , the distance W of Point Wo and Point Wi is W= 0.03-3 micrometers 
preferably. It is W= 0.1-3 micrometers more preferably. It is W= 0.2-1 micrometer still more preferably. 
By setting W as such a range, the rate of a defective falls further. 

[0045] When the height of a resist pattern is set to T in drawing 1 , it is T= 0.3-3 micrometers 
preferably. It is T= 0.4-2 micrometers more preferably. It is T= 0.4-1 micrometer still more preferably. 
Even if T is too large and it is too small, formation of the T section becomes difficult. If T is too small, it 
will stop moreover, being equal to the use as resist covering. Moreover, since the end face of a milling 
pattern goes to sleep namely, becomes a substrate front face and parallel closely when T uses a too large 
pattern as resist covering at the time of milling, it is not desirable. 

[0046] In drawing 1 , when the angle of the half-line prolonged in the substrate upper part in contact 
with a vertical bar partial side edge at Point Wi, and a Point Wi to a substrate front face and the half-line 
prolonged in the direction of the interior of a vertical bar portion in parallel to make is set to beta, beta= 
10-160 degrees is beta= 70-1 10 degrees more preferably. 

[0047] In drawing 1 , when the angle of a substrate front face and the half-line prolonged in the direction 
which keeps away from a vertical bar portion to parallel to make is set to gamma from the intersection 
of the half-line which is prolonged and touches a horizontal bar partial side edge in the height of T/3 
from a substrate front face from a substrate front face, and a this half- line and a substrate front face, 
gamma= 60-100-degree gamma= 20-120 degrees are gamma= 80-90 degrees still more preferably more 
preferably. 

[0048] When the maximum width of a horizontal bar portion is set to Hw in drawing 1 , it is Hw=0.1- 
7micrometer preferably. It is Hw=0.3-3micrometer more preferably. 

[0049] the time of setting to Vw width of face of the field in which the vertical bar portion is in contact 
with the substrate front face in drawing 1 - desirable - Vw/Hw=0. 1-0.995 - it is Vw/Hw=0. 15-0.95 
more preferably 

[0050] Usually, although a concave side is made, when Hw is small, as for the upper surface section of 
the resist pattern of the T section of this invention, there are the shape of a plane or a convex and a bird 
clapper. 

[0051] In addition, when a substrate front face is a field where the vertical bar portion of a resist pattern 
touches, for example, the resist pattern is formed in front faces, such as a milling-ed film, in this 
specification, front faces, such as the aforementioned milling-ed film, are substrate front faces. 
[0052] As for the quality of the material on the front face of a substrate in which the resist pattern of the 
T section of this invention is formed, it is desirable that they are metal (alloy is included) material or 
ceramic material. As a metal simple substance, Cr, aluminum, W, Te, Mo, Fe, nickel, Co, Mn, Ti, Ta, 
Au, Ag, Cu, etc. can be preferably used among metallic materials. As an alloy, Fe-nickel, nickel-Mn, Fe- 
nickel-Co, Fe-Co, etc. can be used preferably, as ceramic material — NiO, aluminum 203, and Zr02 etc. 
- carbide, such as multiple oxides, such as an oxide, LiNb02, LiTa03, and a ferrite, and AlTiC, etc. can 
be used preferably In addition, especially these crystallinity is not limited. 

[0053] By using the substrate which has the front face of such the quality of the material, the resist 
pattern of the characteristic cross-section configuration of this invention can be formed. In addition, in 
this invention, Si single crystal substrate which may set to manufacture of a semiconductor device and is 
used is not used. According to the experiment of the artificer of this invention, on Si single crystal 
substrate, even if it uses the above-mentioned resist agent, the resist pattern of the characteristic cross- 
section configuration of this invention cannot be formed, moreover, a front face — Si02 etc. — since the 
substrate which consists of silicon oxide as well as Si substrate cannot form the above resist patterns, it 
is not used by this invention 
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[0054] Next, the formation method of the resist pattern of the T section of this invention is explained. 
[0055] The example of the chemical reaction which occurs the patterning process of a picture reversal 
correspondence positive resist in drawing 10 in a resist in each of that stage is shown in drawing 1 1 . 
This patterning process is explained for every stage (about the detail). M. Spac et al and "Mechanism 
and lithographic evaluation of image reversal in AZ5214 photoresist.' 1 , Proc.of conference on 
photopolymers principle processing and materials., and Ellenville (1985) It is written. In addition, the 
following explanation is the things about an example which used the basic amine as a negative working- 
ized agent. 

[0056] (1) The 1st phase The picture reversal correspondence positive resist 2 is applied to the upper 
surface of the exposure substrate 1, and ultraviolet rays A (wavelength : 300-500nm) are irradiated after 
prebaking through the mask 3 which has a predetermined pattern on the resist film upper surface 
(exposure). In the exposure section 4 of a resist 2, a diazo naphthoquinone carries out WORUFU 
transition and serves as an indene carboxylic acid (formula 1 reference of drawing 1 1 ). An indene 
carboxylic acid serves as an amine salt of an unstable carboxylic acid somewhat according to an acid- 
alkaline reaction with the basic amine which is a negative working-ized agent (formula 2 reference of 
drawing 1 1 ). 

[0057] (2) The 2nd phase Reversal BEKU (RB) 

Reversal BEKU of the resist is carried out after the reaction of a formula 2. As for the temperature of 
reversal **-KU, it is desirable to consider as 90-130 degrees C. By heating by reversal **-KU, the 
amine salt of a carboxylic acid causes a decarbonylation reaction promptly, and serves as an insoluble 
indene at alkali solution (formula 3 reference of drawing 1 1 ). An indene is not only insoluble in alkali 
solution, but is inactive to subsequent UV irradiation and subsequent heating. Reversal BEKU in this 
case is usually equivalent to the postbake of a process, and does not need to give a postbake in this 
process. 

[0058] (3) the 3rd phase flood exposure - here, ultraviolet-rays B irradiation is received, and the diazo 
naphthoquinone which is the sensitization machine of the unexposed section 5 which was unexposed 
serves as an indene carboxylic acid meltable in an alkaline-water solution at the time of the first 
exposure (formula 1 reference), then a resist serves as an amine salt of a carboxylic acid by the reaction 
with a basic amine (formula 2 reference) The amine salt of this carboxylic acid is also meltable in an 
alkaline-water solution. Although the wavelength of ultraviolet rays B may be the same as ultraviolet 
rays A, since ultraviolet rays B is not [ pattern formation ] related, especially the wavelength is not 
limited. In addition, although flood exposure is not necessarily needed, when not using, it is necessary to 
use a comparatively high-concentration developer and, and there is possibility of generating of the scum 
in development. 

[0059] (4) The 4th phase By developing negatives in alkaline solution at the development last, it melts, 
only the exposure section 4 remains and patterning completes the unexposed section 5. 
[0060] As what is marketed among picture reversal correspondence positive resists, there is resist AZby 
Hoechst A.G. (Hoechst)5200E series. The detailed property of this resist is shown in M. BORUSEN, 
"the submicron lithography technology by picture reversal of a positive-type photoresist", electronic 
material, and 6 and 1 (1986). 

[0061] Next, the conditions of each stage when other conditions in the patterning process of a picture 
reversal correspondence positive resist shown previously are the same show the influence which it has 
on the cross-section configuration of a resist to drawing 12 , and explain them to it below. 
[0062] (1) a substrate front face — the relation between the patterning conditions of these and the cross- 
section configuration of the resist obtained is based neither on the quality of the material on the front 
face of a substrate, nor the existence of substrate surface treatment (HMDS gaseous-phase processing 
etc.) Preferably, the surface treatment of a substrate has good how to bend. 

[0063] (2) If application thickness of the application thickness of a resist, prebaking temperature, and a 
time resist is made thin, the vena contracta (slit) is formed in the substrate grounding portion of a reverse 
trapezoid, the width of face of the vena contracta becomes large, and the cross section changes from the 
reverse trapezoid to T form. Preferably, the application thickness of a resist is 3 micrometers. The 
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following (after prebaking) is good. The minimum of the application thickness of a resist usually has 
desirable about 0.3-0.5 micrometers. Although prebaking temperature and its time hardly affect the 
cross-section configuration of a resist, it is [ prebaking temperature ] desirable to carry out to below 
reversal baking temperature. 

[0064] (3) If light exposure light exposure is reduced, the vena contracta (slit) is formed in the substrate 
grounding portion of a reverse trapezoid, and the cross section changes from the reverse trapezoid to T 
form. Although desirable light exposure changed with the kind of exposure machine, wavelength 
distributions of exposure light {ultraviolet rays, laser beams (excimer etc.), an X-ray, an electron ray, 
etc. are included}, etc., in the experiment which results in this invention, its 10 - 500 mJ/cm2 was 
desirable, the case where the wide band light and g line (wavelength of 436nm) of i line (wavelength of 
365nm) cut will be used as an exposure light if it explains to a detail more - desirable - 100 - 500 
mJ/cm2 -- more - desirable - 100 - 400 mJ/cm2 and the case where are 100 - 330 mJ/cm2 still more 
preferably, and i line is used - desirable - 10 - 100 mJ/cm2 - it is 30 - 60 mJ/cm2 more preferably In 
addition, in order to make the pattern of MR film detailed in a magnetoresistance-effect (MR) type thin 
film, it is desirable to use the light or the electron ray of wavelength not more than i line or it for 
exposure light. By the detailed resist pattern formed using i line, the thing of the good T section is not 
obtained conventionally. 

[0065] Moreover, the height of the vena contracta formed in the substrate grounding portion of a resist 
pattern can be adjusted by controlling the focal position of exposure light. Specifically, if a focal 
position is moved to a substrate side, the height of the aforementioned vena contracta will become low, 
and if a focal position is moved to a substrate and an opposite side, the height of the aforementioned 
vena contracta will become high. When a focal position is displayed by considering as plus the direction 
which considers as minus the direction which approaches a substrate on the basis of a resist paint film 
front face, and keeps away from a substrate, -1-+10 micrometers of focal positions are -1-+6 
micrometers more preferably. By making a focal position into such a range, it can perform easily 
making Above h into this invention range. 

[0066] (4) If reversal BEKU (RB) temperature and RB time RB temperature are lowered, the vena 
contracta (slit) will be formed in the substrate grounding portion of a reverse trapezoid, the width of face 
of the vena contracta becomes large, and the cross section changes from the reverse trapezoid to T form. 
Especially RB temperature has desirable 100-1 18 degrees C 100-123 degrees C. Moreover, if it is more 
than predetermined RB time and RB time will be shortened, the inclination for the vena contracta (slit) 
to be formed in the substrate grounding portion of a reverse trapezoid, and for a cross section to change 
from a reverse trapezoid to T form will be promoted. As for this RB time, for [ for / 30 seconds / - ] 13 
minutes is desirable. If RB time is too short, a reaction as shown in drawing 1 1 will stop in addition, 
arising. 

[0067] (5) although flood light exposure flood light exposure hardly affects the cross-section 
configuration of a resist - usually - 100 - 600 mJ/cm2 ** carrying out is desirable 
[0068] (6) If development conditions and a rinse condition developer are alkaline solution, they will 
hardly affect the cross-section configuration of a resist. For example, it is good at phosphate solution, 
TMAH, etc. The vena contracta (slit) becomes is easy to be formed in such a reverse trapezoid substrate 
grounding portion that a developing time is so long that the temperature of a developer is high, the width 
of face of the vena contracta becomes large, and the cross section changes to T form. It is desirable to 
use 1 - 3% (NanH3-nP04) solution of phosphate as a developer, as for development temperature, it is 
desirable to consider as a room temperature (20-25 degrees C), and, as for a developing time, it is 
desirable to consider as for 30 - 90 seconds. If a rinse is pure water, it will not be based on the 
temperature and rinse time of a rinse, and will hardly affect the cross-section configuration of a resist. It 
is desirable to use ultrapure water as a rinse, as for rinse temperature, it is desirable to consider as a 
room temperature (20-25 degrees C), and, as for rinse time, it is desirable to consider as for 10 - 180 
seconds. 

[0069] (7) Although a baking process may be established after after [ development ] BEKU 
development for dryness etc., the conditions of BEKU after development hardly affect the cross-section 
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configuration of a resist. 

[0070] Thus, the resist pattern with which a cross section has T form at the time of various combination 
of the conditions of each stage in the patterning process of a picture reversal correspondence positive 
resist is obtained. That is, when a resist cross section is exposed for example, with the light exposure of 
under the minimum light exposure used as a reverse trapezoid at the time of the combination of some 
reversal baking conditions and development conditions, the resist pattern of the T section can be formed. 
Moreover, when a resist cross section carries out reversal BEKU at the temperature of under the 
minimum reversal baking temperature used as a reverse trapezoid at the time of the combination of some 
exposure conditions and development conditions, the resist pattern of the T section can be formed. 
Although control of light exposure or reversal baking temperature, especially control of reversal baking 
temperature are effective in this way in order to form the resist pattern of the T section, as described 
above, the T section of a desirable configuration can be obtained also by controlling other various 
conditions. 

[0071] By using the resist pattern of this invention explained above, a desirable magnetoresistance-effect 
(MR) type thin film can be obtained. 

[0072] An example of the layer structure of the compound-die thin film magnetic head equipped with 
the magnetoresistance-effect type thin film reproducing head and the inductive mold thin film recording 
head which are an example of the magnetoresistance-effect type thin film of this invention was shown in 
drawing 13 . this drawing - setting - a sign 10 - the magnetoresistance-effect type thin film 
reproducing head and 1 1 - for a lower shield layer and 14, as for a magnetoresistance-effect film and 
16, an insulator layer and 15 are [ a substrate and 12 / an insulator layer and 13 / MR lead layer 
(electrode layer for magnetoresistance-effect films) and 17 ] insulator layers And such the 
magnetoresistance-effect type thin film reproducing head 10 is combined with the inductive mold thin 
film recording head 20 of the structure known from the former, and let it be the head of a compound die. 
The inductive mold thin film recording head 20 is usually equipped with the lower magnetic pole 21, an 
insulator layer 22, the insulator layer 23, the coil 24, the up magnetic pole 25, and the protective layer 
26. 

[0073] Ceramic material, such as AlTiC, is usually used for a substrate 1 1 . 

[0074] an insulator layer 12 - thickness about 1-20 micrometers - aluminum 203 and Si02 etc. - 
being formed is desirable 

[0075] As for the lower shield layer 13, it is desirable to be formed by FeAISi, NiFe, CoFe, CoFeNi, 
FeN, FeZrN, FeTaN, CoZrNb, CoZrTa, etc., and its 0.5-3 micrometers are [ especially the thickness ] 
desirable 0.1-5 micrometers. 

[0076] an insulator layer 14 - thickness - 100-2000A a grade aluminum 203 and Si02 etc. - being 
formed is desirable 

[0077] Although the magnetoresistance-effect film 15 may be constituted from one layer of magnetic 
layers, it is desirable to usually consider as the multilayer structure which carried out the laminating of a 
magnetic layer and the non-magnetic layer. As a material of a magnetic layer, NiFe, NiFeRh, FeMn, 
NiMn, Co, Fe and NiO, NiFeCr, etc. are desirable, for example. Moreover, as a material of a non- 
magnetic layer, Ta, Cu, Ag, etc. are desirable, for example. It is desirable to consider as the structure 
which repeated and carried out the laminating of the multi-unit by making the three-tiered structure of 
NiFeRh/Ta/NiFe and two or more layer structures, such as NiFe/Cu/NiFe/FeMn, NiFe/Cu/Co/FeMn, 
Cu/Co/Cu/NiFe, Fe/Cr, Co/Cu, and Co/Ag, into one unit as the above-mentioned multilayer structure, 
for example. Furthermore, when considering as such multilayer structure, the thickness of a magnetic 
layer is 5-500A, especially 10-250A. Carrying out is desirable. The thickness of a non-magnetic layer is 
5-500A, especially 10-250A. Carrying out is desirable. Especially the number of repeats of the above- 
mentioned unit has 1 - 20 desirable times 1 to 30 times. And the thickness of the whole 
magnetoresistance-effect film is 50-1000A, especially 100-600A. It is desirable. 
[0078] For MR lead layer 16, it is desirable to be formed by W, Cu, Au, Ag, Ta, Mo, CoPt, etc., and the 
thickness is 100-5000A, especially 500-3000A. It is desirable. 

[0079] the above-mentioned insulator layer 17 - aluminum 203 and Si02 etc. - being formed ~ 
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desirable - the thickness -- 50-5000A especially -- 100-2000A It is desirable. 
[0080] Insulator layers 12, 14, and 17, the magnetoresistance-effect film 15, and MR lead layer 16 can 
form milling patterning either the above-mentioned lift-off method or the method among each class 
which constitutes a magnetoresistance-effect type thin film head using the resist pattern of this invention 
mentioned above. On the other hand, the thick lower shield layer 13 of thickness can be formed by the 
above-mentioned milling patterning method using the resist pattern of this invention mentioned above. 
[0081] Moreover, what is necessary is just to use the method of using together the above-mentioned lift- 
off method and the milling patterning method using the resist pattern of this invention mentioned above, 
in forming the continuation film of the magnetoresistance-effect film 15 and MR lead layer 16. 
[0082] If the resist pattern of this invention is used, it is efficient and, moreover, the above 
magnetoresistance-effect type thin film heads can be manufactured with the sufficient yield. 
[0083] 

[Example] Hereafter, the concrete example of this invention is explained. 

[0084] In the example explained below, resist AZ5214E (that whose solid-content content it is the resist 
a basic amine is added as a negative working-ized agent by the positive resist containing the mixture of 
alkali fusibility phenol resin and naphthoquinonediazide, and using propylene-glycol-monomethyl-ether 
acetate as a main solvent, and is 28.3%) was used as a picture reversal correspondence positive resist. 
[0085] Resist pattern sample No. 1-8 shown in the <example 1> table 2 were produced. The production 
conditions of each sample are shown in Table 1 and 2. The light exposure, the focal position, and RB 
temperature which change conditions common to all samples with samples in Table 2 are shown in 
Table 1. It produced each 1000 samples at a time so that it might enter within the limits of each 
production condition. 
[0086] 
[Table 1] 
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[0087] 
[Table 2] 
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[0088] About these samples, Above alpha and h was measured using the Hitachi field emission electron 
beam formula SEM (Hitachi ULSI highly precise appearance size evaluation equipment S-7000). These 
results were shown in the above-mentioned table 2. Moreover, when Above W, T, beta, gamma, Hw, 
and Vw was measured about sample No. 3, for about 1.8 micrometers and beta, about 135 degrees and 
gamma were [ W / about 0.75 micrometers and T / about 2.4 micrometers and Vw/Hw of about 90 
degrees and Hw ] about 0.3. In addition, the equivalent result was obtained as a result of performing 
measurement with the same said of other samples. 

[0089] Moreover, the photograph of sample No.3 cross section photoed using Above SEM was shown in 
drawing 14 . The resist pattern of the T section of good contrast is obtained so that this photograph may 
show. In addition, easy Si substrate (thing in which the aluminum2 03 layer was formed on the front 
face) of cutting was used for formation of the resist pattern shown in drawing 14 . 
[0090] Moreover, each above-mentioned sample is aluminum 203 (although the substrate itself is 
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AlTiC) which is a metallic oxide, a substrate front face - aluminum 203 it is, although formed upwards 
Fe-nickel which is nickel, Cr, Ta, and the alloy which are a metal about a substrate front face, Fe-nickel- 
Co and LiNb03 which is a compound metallic oxide The place which carried out and formed the resist 
pattern like above-mentioned sample No. 3 except this, It was checked that a value almost equivalent to 
the value of alpha of Table 2 and h is acquired, and the resist pattern of the T section of good contrast is 
obtained also in this case. 

[0091] The following experiments were conducted in order to investigate the effect when performing 
milling patterning using the resist pattern of each sample. 

[0092] It is aluminum 203 to a front face. On the front face of the AlTiC substrate which has a film, 
NiFe of 0.06 micrometers of thickness was uniformly formed by the spatter. Subsequently, it produced 
the 1000 magnetoresistance-effect type thin film magnetic heads at a time about each sample using the 
lift-off method (the following was carried out about conditions), the milling patterning method (the 
following was carried out about ion milling conditions), and the using [ together ] method (the following 
was carried out about conditions) which make a mask pattern the resist pattern of above-mentioned 
sample No. 1-8, respectively. The lamination of these magnetic heads shall be shown in drawing 13 . 
[0093] lift-off condition organic-solvent: ~ acetone organic-solvent immersing time: — for 30 minutes » 
[0094] kind [ of ion milling condition ion ]: ~ Ar+ gas pressure: - 1.5xlO-lTorr acceleration voltage: - 
300V acceleration current: - 250mA milling angle: — 90 degrees (as opposed to a substrate front face) 
Time: 8 minutes [0095] Combined use with the using [ together ] method condition above-mentioned 
ion milling conditions and lift-off conditions [0096] the obtained magnetoresistance-effect type thin film 
magnetic head — visual inspection and electromagnetism — the rate of a defective based on the transfer 
characteristic was investigated The result was shown in the above-mentioned table 2. The magnetic head 
by which alpha and h were produced from the above-mentioned table 2 using this invention sample in 
the predetermined range is understood that the rate of a defective is remarkably low. 
[0097] In addition, on the occasion of production of these magnetic heads, the shield layer was formed 
by the milling patterning method among each class shown in drawing 13 , and the continuation film of a 
magnetoresistance-effect film and the electrode layer for magnetoresistance-effect films was formed by 
the using [ together ] method. However, the equivalent result was obtained, even when a 
magnetoresistance-effect film was formed by the milling patterning method and the electrode layer for 
magnetoresistance-effect films was formed by the lift-off method. 

[0098] The resist pattern sample was produced on the conditions shown in the <example 2> following 
table 3. 
[0099] 
[Table 3] 
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95U 6£K (*-fl/*h*y hTV-h) 
X?»/t- OHVy (Canon) *±gi, FPA-300W4) 
NA=0. 45. :8u&ffig=±0. OOmdi 
UV : iH 

5 0mJ/co 2 (Vy^d : 0. 5 5 urn ) 

1 I3r (*y hTV-h) 

3m 

PLA CK^UA^-f hr?<f*— ) (^yv(Canon) tt®PLA-50 1F) 

2 0 0mJ/cm 2 

i/^U— (Shipley) *±Sk v-i h ^a«;A (Micro Posit Developer) 

M&K 2 3U 6 0^ W;u) 



[0100] the place which measured the cross section of this sample by Above SEM like the example 1 - 
alpha - about 0 degree and h ~ for about 0.5 micrometers and beta, about 80 degrees and gamma were 
[ about 0.02 micrometers and W / about 0.26 micrometers and T / about 0.65 micrometers and Vw/Hw 
of about 70 degrees and Hw ] about 0.21 

[0101] The SEM photograph of this sample is shown in drawing 15 . 

[0102] The following experiments were conducted in order to investigate the effect when performing 
membranous patterning using this resist pattern sample. 

[0103] It is aluminum 203 to a front face. On the front face of the AlTiC substrate which has a film, the 
magnetoresistance-effect film (MR film) of multilayer structure was formed by the spatter. Composition 
and thickness of MR film are NiFeRh/Ta/NiFe/Ta=130/100/200/50 (A). 

It carried out. Subsequently, the above-mentioned resist pattern sample was prepared as resist covering 
on MR film, and patterning was performed by the milling method. Then, without removing resist 
covering, the electrode layer for magnetoresistance-effect films of multilayer structure (MR lead layer) 
was formed by the lift-off method, and the continuation film of MR film and MR lead layer was 
obtained. Composition and thickness of MR lead layer are TiW/CoPt/TiW/Ta=l 00/500/100/1 000 (A). 
It carried out. The photograph of this continuation film by Above SEM is shown in drawing 16 . In this 
continuation film, the width of face (width of recording track at the time of applying to the magnetic 
head) of MR film was 0.36 micrometers. 

[0104] When the 1000 magnetoresistance-effect type thin film magnetic heads were produced like this 
method and the rate of a defective was investigated like the example 1, it was 10% or less. According to 
this invention, this result shows that it is stabilized and the magnetoresistance-effect type thin film 
magnetic head of the ** width of recording track can be manufactured. 
[0105] 

[Effect of the Invention] 

(A) An one-layer resist can also form now easily the resist pattern with which the cross section has T 
form with contrast by controlling conventionally the conditions of patterning process in which only the 
reverse trapezoid was obtained, according to this invention. 

[0106] (B) The width of face of the T section of a resist pattern, the width of face (Vw in drawing 1 ) of 
a substrate grounding portion, the width of face (W in drawing 1 ) of the vena contracta in a substrate 
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grounding portion, and vena-contracta height are controllable in a certain amount of range with 
sufficient repeatability. 

[0107] (C) when making into the mask pattern at the time of a lift off or dry etching the resist pattern of 
the T section which carried out patterning according to this invention, since the cross-section 
configuration of a mask pattern can be optimized according to thickness, its patterning width of face, 
etc. of a patterning-ed film, the yield which it is in the case of a lift off or dry etching improves 
according to the effect of the aforementioned (B) term 

[0108] (D) The width of face of a resist pattern cross section is 1 micrometer. The following patterns can 
also be formed. Thereby, width of face is 1 micrometer. Formation of the following lift-off patterns and 
a dry etching pattern can be performed. 

[0109] (E) Since the resist pattern with which the cross section carried out T form is obtained and it is 
not necessary to use an expensive facility of an excimer laser etc. by exposure by ultraviolet rays, an 
installation cost is cheap and ends. 

[0110] (F) Although there was need, such as doing the exposure work and the wet development work 
which need the alignment of a mask two or more times, and it was very complicated in order to form the 
resist pattern of the T section conventionally, in this invention, since exposure work and development 
work can be managed at once, respectively, patterning work becomes easy, and shortening of working 
hours can be aimed at. 

[01 1 1] (G) According to the effect of the aforementioned (E) term and the (F) term, a lift-off pattern and 
a dry etching pattern can be formed cheaply. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is characterized by providing the following. It is a resist pattern homogeneous on the real 
target formed using the resist agent by which the negative working-ized agent was added by the positive 
resist containing the mixture of alkali fusibility phenol resin and naphthoquinonediazide, and the picture 
inverting function was given to it. a cross-section configuration It is T configuration equipped with the 
vertical bar portion which is prolonged upwards from a substrate front face and constitutes the vertical 
bar section of T form substantially, and the horizontal bar portion which is horizontally prolonged where 
an interval is kept to a substrate front face succeeding this vertical bar portion, and constitutes the 
horizontal bar section of T form substantially, and is the aforementioned cross-section configuration. 
The intersection Wo of the perpendicular and substrate front face which set the minimum value of the 
angles on the tangent of the bottom edge of a horizontal bar portion, and the front face of a substrate to 
make to alpha, and were taken down from the horizontal bar partial outermost side edge to the substrate 
front face When the interval of the bottom edge of a horizontal bar portion and substrate front face in the 
mid-position with the point Wi that the vertical bar partial side edge and substrate front face by the side 
of the aforementioned outermost side edge touch is set to h, Within the limits surrounded with the 
quadrilateral which connected with this order four points alpha and whose h are A:alpha = 0 degree and 
h= 0.3 micrometers in the h-alpha graph 0 degree and h= 0.01 micrometers (on the side) B:alpha = 20 
degrees and h= 0.01 micrometers C:alpha = 20 degrees and h= 0.2 micrometers D:alpha= 
[Claim 2] It sets in the aforementioned h-alpha graph, and alpha and h are A:alpha =0 degree and h= 
0.01 micrometers. X:alpha = 5 degrees and h= 0.01 micrometers Y:alpha = 5 degrees and h= 0.15 
micrometers Z: alpha = resist pattern of the T section of the claim 1 which exists within limits (a side top 
is included) surrounded with the quadrilateral which connected with this order four points which are 0 
degree and h= 0.15 micrometers. 

[Claim 3] It sets in the aforementioned h-alpha graph, and alpha and h are Aralpha =0 degree and h= 
0.01 micrometers. X:alpha = 5 degrees and h= 0.01 micrometers G:alpha = 5 degrees and h= 0.1 
micrometers H:alpha = resist pattern of the T section of the claim 1 which exists within limits (a side top 
is included) surrounded with the quadrilateral which connected with this order four points which are 0 
degree and h= 0.1 micrometers. 

[Claim 4] The resist pattern of one T section of the claims 1-3 which are W= 0.03-3 micrometers when 
distance with the point Wi that the intersection Wo of the perpendicular and substrate front face which 
were taken down from the horizontal bar partial outermost side edge to the substrate front face, and the 
vertical bar partial side edge and substrate front face by the side of the aforementioned outermost side 
edge touch is set to W. 

[Claim 5] The resist pattern of one T section of the claims 1-4 which are Hw=0.1-7micrometers when 

the maximum width of the aforementioned horizontal bar portion is set to Hw. 

[Claim 6] The resist pattern of the T section of the claim 5 which is Vw/Hw=0. 1-0.995 when the 

aforementioned vertical bar portion sets width of face of the field adjacent to the substrate front face to 

Vw. 



http://ww4ipdljpo.go jpte^ 12/10/2003 



Page 2 of 2 



[Claim 7] The resist pattern of one T section of the claims 1-6 with which a front face is formed on the 
front face of the substrate which consists of a metallic material or ceramic material. 
[Claim 8] The resist agent by which the negative working-ized agent was added by the positive resist 
containing the mixture of alkali fusibility phenol resin and naphthoquinonediazide, and the picture 
inverting function was given to it is used. In the bottom of the condition from which the resist pattern of 
a reverse trapezoidal shape is obtained for a cross section in case a resist pattern is manufactured by 
patterning process in which it has each stage of formation of a resist paint film, exposure, reversal 
BEKU, and development in this order By adding at least one sort of condition change chosen from 
reduction of resist paint film thickness, reduction of light exposure, low-temperature-izing of reversal 
baking temperature, shortening of reversal BEKU time, elevated-temperature-izing of developer 
temperature, and extension of a developing time The manufacture method of the resist pattern of the T 
section whose manufacture of the resist pattern which is T configuration a cross section enables. 
[Claim 9] the time of displaying as plus the direction which considers as minus the direction which 
approaches a substrate on the basis of a resist paint film front face in the focal position at the time of 
exposing to a resist paint film, and keeps away from a substrate - the aforementioned focal position -1- 
+10 micrometers it is -- the manufacture method of the resist pattern of the T section of a claim 8 
[Claim 10] The manufacture method of the resist pattern of the T section of the claims 8 or 9 which 
perform reversal BEKU for [ for / 30 seconds / - ] 13 minutes at the temperature of 100-123 degrees C. 
[Claim 1 1] The manufacture method of the resist pattern of one T section of the claims 8-10 which 
manufacture the resist pattern of one T section of the claims 1-7. 

[Claim 12] The magnetoresistance-effect type thin film in which at least one layer in the electrode layer 
for a magnetoresistance-effect film and magnetoresistance-effect films is formed by the lift-off method 
using the resist pattern of one T section of the claims 1-7 as resist covering. 

[Claim 13] The magnetoresistance-effect type thin film in which at least one layer of the electrode layer 
for a magnetoresistance-effect film and magnetoresistance-effect films and a shield film is formed by the 
milling patterning method using the resist pattern of one T section of the claims 1-7 as resist covering. 
[Claim 14] The magnetoresistance-effect type thin film in which the continuation film of a 
magnetoresistance-effect film and the electrode layer for magnetoresistance-effect films is formed by the 
method of using together the milling patterning method and the lift-off method, using the resist pattern 
of one T section of the claims 1-7 as resist covering. 



[Translation done.] 
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[Drawing 11] 
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[Drawing 14] 
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[Drawing 16] 
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[Drawing 18] 
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[Drawing 20] 
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5* h©TWKfi©l*i>* HM^-^aEWfen-Cfefe 

9t©Ni&fcm imimn bxumct&&<. tut 

©gg > - > MrSWtT &Rct>7A A«4:SA Cfi < 
»**fci&fc. ^*a>^Ah©T«SB«l** 

h * - > CIS i >TM/ c * - > ftfcl! 

[ 0 0 2 4] 

[»«*«&**&»©*«] zoawBWt. tie 
< 1 > ^ (i4> c^i-rh^^flwc^ostrtati*. 

7 7 - * > y< bnwmuns tir BMtstHMfewt ^ $ n 

»WtCT^©SM-»^ttoW'6^<--*9t. c© 

tt*«:« tfJWWic T «©»> <HS* WWW 

/ <- »9T«t©»» i. ass *ffl t ©a r fc© 5 *> ©g* 

^-»»«i»<tss*atiO s » , r&*w 1 ±©+b&b 

tC^*»M-»»T»«tSS*ai©ISIl«:h-tL/fe 

<!;*. h -a?*7KlMr>'C<»feJ:0h4i 

A : cr= G" . h = 0. 0 1 iiw . 

B : a = 2 0* . l> = 0. 0 1 urn . 

C : cr = 2 0' . = 0. 2iim , 

D : <* = 0" . = 0. 3iim 

A : cr=0' . h=0. 0 Him, 

X : <*=5* . h = 0. 0 1 iiw , 

Y: cr=5' . h = 0- 1 5iiw . 

Z : <*=(>* . h = 0. 1 



(5) MW9-9 6 90 8 

< 3 > man - <* y?7K*i*r afejtfhtf 

A : a = 0 * . h = 0 . 0 1 n m , 

X : a= 5* . h = 0. 0 1 ii« > 

G ". or = 5 " . h = 0. 1 Aim , 

H : cr= 0* . h= 0. 1 

t*. 

W= i). 0 3^-3 urn 

■cfc*±» ( i > - (3 ) ©c*rn*©T«w©ui> 

( 5 ) neM; < -&#<Dg**i£ H w i l/fc 4 * . 
H w = 0 . ! ^ 7 « m 

•C*4±B ( 1 ) - <4 ) ©i»rn*©T«KH©uv 

Vw/Hw=0. 1-0. 99 5 
r-*4±IE (5) ©T^S6SS©1-^^ 

{ 7 > ftaftAtttttefctt* 7 ^ ^ ^aw4^*>*.« 

Sh*»««!)«iSLbcc«*snfcb©'C»4±B ( 1 ) 

- (6) m*rtOMo JK9m<out>x Y '^-^ 0 

(8) TJl^yBl*tt7*/-jHBB4^7 h*^>^ 

^ > ^ficc j: o u h ^ * - > z mr mic , k 

^8«©fiflffc. 'J ,><-^^- i#M©Sa 

fRSML^ttS^ - 1 - + 1 0 ii m 4±ia { 8 ) © T 
©&rB©us>a h^^->©SJi£m 
{ i o > y m-*^- * =& i o o - 1 2 3 *c©«*r 

3 0tM-^l 3^i^±!5 (8) ttclt (9) ©T« 

ks© -'.a k ; ^ - >©ae*& 
( i i > ±sa ( i ) - (7 > ©c-rn^©T«Kffi©u 

hM*->f;«i6r*JhE (8) - ( ! 0> ©l*y 
50 ftd*© T ^Brifi© U s> A h ^ < ♦ - >©Ma6*ft. 
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( 1 2 ) JbE ( 1 > - (7 ) M >T ft fa<DT 

( 1 3> ±ia ( 1 ) - (7 ) Ol^ftfrVTHm&V^ 

mmmm* mt<<-)\> m<o^u< ti> i m^K^n 

< 1 4 > ±12 < 1 > - ( 7 > (OC^n^T^ffiS^U 

tat t>o>v& h [^KWSiSilto 

[ 0 0 2 5 ] 

[ 0 0 2 6] ♦SWCDTKKiBOUt 5 ^ I* ^-^tt, 

[ o 027] ate, *tt«®£anm <^ssi^7 - 2 0 

9950#) ©IIKlt, i(K>us>* 
BOHMEjfrC T«MK>' ^ - > * ffrSt 1 3? fcfllll t ft 

t*#. *ffli«©5»ffiw©aw^tcaB$nfc*j« tie 

EE TRANSACTIONS ON MWTIC5 .VOL . 32 MO. 1. JANUARY 1 

ft^- * (*MM«tcfert4 y m-***- »KfBB> 

^nda«vofi^ tif>m*: *> ftfi««:*w*^«:ajt 

T?A0, ftB£'±<8 (W) #3. 6jum 6Lh, TWDK 
M-SK>iS5S (H) #0. 2ii»GLh'C*&. a*, 35 
Rfctttieffl U n * * B*ftH* 6W 

L/fc, 

[ 0 0 2 8] H#tti?t*. StSi L/C S i flx^-tJB 
COB 4 i^*K>**->ltS 



[5) IMW9-9 6 90 9 

10 

jW/. *ftflS*©*SW£«fctt(*, S i flxM-UBfc 
T BBfrB© l* t> * I-' f * - ^ & C £ fi W *J 
«ireA-?fc. *©»*«fi*ti/rtt. ♦Jffl-cst'* 
U£>* ^ ItS i 9x.»w£©flHttt#s< , *oT«K 
B©I/S>A h ^»-> lt8«iOttttjfiffl^«< . ^ 
*£WClttK L< It i ■*fBl'YBBftUS>a h'<* 
->*ffM'S**© , C 1 S i ^i.'^u^h^^ 
>#MBi/*1vc &tf**.bft&. c<&fctf>*£^-c 
10 It. ^*i>^**4±B©J: J >K:«lftlt'*<t*<C 1 S 
i O a 6l5tO*B*«f £S«£J?H*£C£0CJ: 
•J. aWBftTfBBfrBi'^ h><*-:/CMMH*»Hfc±l' 
TV*o Cftfc*fl#±fi#lKWfc iB&JBC-fcBMfflft 
TBKBl*S>* hM£->K^Ti*B$S$ttYc>ft 

[ 0 0 2 9] 

[ o o 3 o ] *smo> \**x\> >** - >it, mmMM 

[0 03 i ] *WJffl«uiiav»T:iii(R5*a*fi*^a^^ 
a hilt, *^BU'^Ah*^SItL. ctitc**fr<< 

j^-i? (RB) } -*-tiS8* (BIT. 7^-^ K58*> 
-^B« <t C * *>-£<DlMlC £ 0 M^il* ^C/ ^CC 
It. h iHtIKH«»*SS##3H ^<^f' 

30 *>S» 

[0032] ♦WH'CI*. r.'^'J^^-^t 

4, 

[ 0 0 3 3] ±BT JU* 'JiHMt? * -/-JUMBitt, 

[ 0 0 3 4] ±12^7 r * />*>TV Kfkd*t«, * 
40 ft<<L*>!^+ , 7 ^>OS>7^Kg&W^£fk^ 

bCCA*. CC'JJ^ftfkSttil/C**, ^^OC-wii^ 

^. o-^>v r A*^lto-^7 h*^>*>rt>KX^ 

*>BK>x^^Mw«Ui>. cnfecfk^tur 

it. 2, 2" -i?b FDt^-i/7i xjU-f^- 
7 h + ^>- 1 . 2-i>7 X h - 5 - ^ ^ >|£x* r 
JU] . 2, 2' 4, 4" ^ t Ko+*/S>7 xx.'l/ 

h + i. 2-^7t>h-5-A^ 
50 *>BxXf*] l 2. 3, 4-H»^+^> v /7* 
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/>-b'A-[t7^;>-l, 2-5>7S>K-5- 
A**>Bx**\Fl] , fiK4*&B4 3-25 

©BS£ccj:0ff&n4#y t Fa + ^7*^*4^7 

[ 0 0 3 5 ] ±B*#? < L'Cii, 
r $ > % *B££W*4E«ft«(fc**, 1 - t KD* 
f X * - 2 - 7 A * JU ^ 2 4T y "J > 35 fc itf x ? ? * 

[ 0 0 3 6] ±K* #r < * 9 -+> WWlOT 2 > £ 

^, >, *>T^4^7 W*#&^fk*5S % Btttfyr 
5 > **W 4£ t&VZ *JT)l**T $ 

^7 $ . 1^ 'J 7)l*)l7 $ ><W*(tfli. 0 

rtf h 0 7*^7 5 >, h'J7A^75>, MJ^*f 
)17 2 >, HMVT$*7$>*. tKP+^7. , l'+ 

ji, 7 2 >omf* w i i, -c« t>x * ✓ - *r 4 > . n - >* 

*;Ux£y-;l/7S N--rf*rt#t>x*./-*7$ 

> *j7'Q!tS-)\,7 h "Jxjr^-Ar 2 

<o^f*^i i/-c**^**> f^^rVvi >**<ven 

fclf4C<hA*r£4o 

[ 0 0 3 7] Site, *B««:Wr A*«fc«ffc*#i 1/ 
fltt±Wr&*=S*«ffc*S*BC^Ci^r'0*. * 

ffcS<S#*>0. *B£«*4^>*f>B*Wt*4*« 
CMlftM&L/'Ca, 7*y-,'U*n,A7^rfc FV#5 
* >BB, * U v r - AT A 7 t F ✓ ^ *ffltt 
**tf4C 4*^*4. t Ka*^>tf>ffc±4!M>Jl 

i - 1 kds'*x*ju-s-tju*jms y/'jxwi 
WltUTtt. 7^+^S^3&js^»^7-i 7^r* 

[0038]chfe*w<^-*> ^ffcSi* ur# 

> fx*'U7~y>, M^'fb^r^S^, ^ 
y?'?,'l>7w. h y -fVT*A»T5 >^^l/V- 
WU? .4^ t FBH. fx ? * . 1 - 1 K D+f 
x**-2 -T**JH $ 5Tvry >a£j»fc4, 

[ o 039] ±e* tf-r < ^ffc#w»effia 
it. jbEuyah^iooBWretti/r, 7s><» 



:?) 4?H?9-9 6 9G9 
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m&^JififS U < t*$50 - 0 0 5 SBttfr6tt 1 ^S^5 
0BH. J:*?»Sl*<tt«0. oiaBB*&no. 3 
*B»tWT65^«fk*3S*fc«S/ 
x? * *<Jt>*S£fc«tt?* U < 1«J0. 0 0 5i££^6 
*5 1 OSStttiOBH, J: 0 K 5 1/ < ttftG . 0 1 
MnStttOCB, 1 -t KD*f,'Ux**-2- 
t**jH ^ jrvy fott&ccitff* K l*W0. 0 o 
5sa»^ewo. imssiuona. ^:o^^u<ii« 

10 [ 0 0 4 0 ] *aWCC«v^n4ffli*tt8f»!Sifi£«tcHi 
*aBI»^t*»4&*!>*4Wiy<^>y-4;i / r, 

#. > * > y >• * ^ y j«jf « 

U0^4Citr04o 

[ o 0 4i] cflMMDus*;* hoi^a^a^cc^c^r 

li. 4*£fl5 5-3208 8^&«. XB4$nff 844 

0 3 9*qn&. toJ:CX#H i e»»4 1 0 4 0 7 0^9! 

[0 042] Hues* ^:^cc, *S|W>L'^ h.><^ 
->CDKB«tt 1 1 0 It. StS 1 2 0cc*ffl i 2 2^6 
±<c «c;*HW«C T 4» < - «» 

1 1 Si, C©eS.M'-»»^iSi*l/gS*ffltcttlyrBJ 

[ 0 0 4 3 ] H 1 tC5WHfiHBttK:M»r , 
TBI 1 60>jS^iS1g*ai 2 2t<OU? &<D*>1o<» 
a 1 0 . tt"-ttjM0HNB 1 1 8 
30 B<CT4UfcSBt»fi*ifi 1 2 2 iCx^o 15 

1 z 2 timrz&w ! < wo tw i i©aatt«w) & 

©+BB&B (Wo^6«W/£) tt*5W4B^<- 
«»T» ! 1 6 iSffi^S 1 2 2 &OIBM? h t Ufc i 
0. B90h-cr^^7^5nsn4^5tcop*jj:cjshtt 
A : a= 0" . h = 0. 0 1 iim . 
B : cr=2 0" . h = 0. 0 ! um . 
O : a=2Cr . H = 0. , 
D ' cr= 0' . h = 0- 3uni 

40 «!>4**cow<c^fc'Hia©rB*nfcaBPi ca± 

A : cr=0* . h = 0. 0 1 yim , 

X : <*=5* . h = 0. 0 1 urn . 

Y: a=5* . h = 0- 1 t 

2 : a= 0 # . In = 0 . 1 5ii«i 

A : cr= 0* . h = 0. 0 1 ii« , 
X : a=5' . !i = 0. 0 1 am , 
50 G : or= 5 # . !i = 0- Uw, 
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H : cr = 0 * . 11=0. 1 Mm 

[ 0 0 4 4 ] B 1 . £W o fcjjW i 4©BMtW 

ti. Ji5Sl/<i*W=0. 0 3-3 win. J:*)t?*U<li 

[0 04 5] BlWli'C. Ui>ArV<*->©*3* 
T4U&4*. B*O<«T=0. 3-3 jim. **J» 
*U<l*T = 0. 4-2jtiB, 8&fcH*l/<ttT = 

o. 4-" 1 jj T0***T«rc err 

&<L b %>7< r *? -><- 4 l/C *c o a 

[ 0 0 4 6 ] B 1 Kfct J, C £W . -C«/<— aB»IH*tc 

£4Ufc4*. H*l/<tttf= 10^160 - . 
SU<li|8 = 7 0-1 10' Vhh. 

[o o 4 7 ] a i ^toc-r. »fi*ifi^6so'g«*a 

M T/ 3 5 cc & c .-c »M-«JHfl*cc#r *** 

B' 4<pfr 

?ft*:r4l/fc4*, *?SL<ter = 20-l2 0' , 
J:D&t5L,<tf T=6 0-l 0 0 # . 3 fctCS?* L< li 
r= 80-9 0* T'<fc&. 

[0048] HI KfcUC. fttt-U&V&TMZttw 
4U*:4*, B*U<l*Hw=0- 1^7hb. 
SU<t*Hv=0. 3-*3n*C*4. 

[ 0 0 4 9 ] B 1 Kfc^'C. ®M-S&f>ri*St£3!B4$ 
OX C Vvilfci^. sit & U < i* V v/ 

Hw = 0. 1-0. 995. J:*Jtf*L<«Vw/Hw 
= 0. 1 5-0. 9 5?* 4. 

[0 0 5 0 ] *3^©T«Kfflo>u:>* r >**-><D± 
B0i*. ax. DflWHtaT*, Hw#*8i*«du: 
it. ™tt*fc^Btt4*4C4JW&4. 

[0 0 5 1 ] ttfe, *BJBIStc4$l^cgiS*ffl4fcS:, U 



(8) *&B¥9 -9 6 90 9 

14 

Soffit 1 * 4, 

[ 0 0 5 2 ] *»fl(&TBKB© l'^* V >** - >*W 

©3*ftW*1*4l/'C«. Cr, Al. V, Te.M 
o. P e, Ni. Co, Ma, T i . Ta, Au. A 
GT. Cii^£&f*<./<J^>4C4#*C*4o d*4t*r 
1*. Fe-Ni. N i -Mn, Fe-Ni-Co. Fe 
10 -Co«p*»*U<JBl**C4*r**, 9>X 

n«o % ai, o, . zro, z*<om\t 

m. L s N l>0 2 , L ! TaO, , 5 

Btktt. A I T iC»©fcik**4*«tS0<ffi<r>4C 

[ 0 0 5 3 ] CCJ: V/ttBOSfcBf^^SKfJBC' 

*->t*»f*C4*'C**, M*. *ftfl'C«, * 
«f*ltB©ttB«:fc^ , cJ:<*W3hx^4S i W»a 

(^i^^ &KBINXCE) uy*l>/t*-> **flW" 4 c 4 
3MWSni:t***1S*>, S i*S4HllK:iJafi><t^ft 

[ 0 0 5 4 ] 3t(C, *ft9IQTSlifi® l-^^ h ^* - 
[ 0 0 5 5 ] H*K*^fcsf<t>E UJ>^K?>^>->y 

30 as^Biotc. -e^sigistii^t^cu^ h^csc 

fiABC4tcKB < r4 (^cc^WCo^'Cli, M.Spac e 
t al/^techanism and lithographic evaluation of iroa 
cie re^/ersal in .AZ5214 phoioresist/' ,Proc-of confer 
ence cn phoiiopolvmers principle processing and mat 
erial5.,Ellenville (1985) (Ctt^tl a CC'&) . ^£fe> 

[0 05 6] ( 1) BlAR »* 
40 SSS 1 ^±®i^ BflU&^!ft# u t> A r 2 £ £15 

wr^^^^3^/ror^5H^A im: 300-50 

**#>B4&* (01 i©«l*IB). ^>^>^7JU 

> 4 <&B - r * * 'J J£l£K ^' 0 , * > 

[0057] (2)B2SB »;^-tJ^-^ (R 
50 B) 
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M-ifiL^-^oc«*l*. 90-1 3 0*C£f*C£# 

*?* u c *<> u ; < - £ -contttc J: -? r * > 

BR) . ^>^>fcl, 7JU* l J*»»«:TjgftW*0T l ft 
ft<*CkJ:l*. 

[0 058] (3> S3ISFB 77-; Kgjfc 
CC*C, u h \?m & BRUttStt , 5fiW>R#BS 

£ftD (AIM) . tt^X, «B«47*>£©EISk 
J:0*Jltf>K®7S>i££ft& <i&2«M8> . CO* 

,'U*ob(D7 5 >ig*>7^# y *«aKpj«r'*a. ft 
fl* BoftSttftttti a iHorabvcwi »# . ftft 

tl B tt' C * - > RUt £ tiBS»l/ ft I '<OX\ eottSlttt 

oat**, tt««isafta>a»«*H 
[0059] (4) »48tn mm 

[ o o 6 o ] m\m^m^m u y * k& ^ *> m % s 
a h a z 5 2 o o e y - c<o vm% 

a h (DBMRSfiCc J: h*r? x 5 a >Jni«NSJ . S^tt 
F4. 6, i (1986) (2^Snt^4, 
[0 06 1] @ 1 2tt, *tc^bfciai«Sfi»jfi 

[0 06 2] ( 1) SffiliE 

£©HffI*, «l»ffl©i«^«fiSffi«S (HMDS 
3tflseaift£'> ©w&tc&cfc&ftu ff*L/<(*. Stfc 

[0 06 3] (2) HGHMilBS, ^y-s-^S 
ft. MB 

mmc < an < a y ? h > ot^s *v < otwwm* 
kt^'J: i >„ u ^ <omi5mm<DTmz. a# o . 3 

-0. 5j<mfflj»*«lA\ > 7*y^-i?aft£«<0» 
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■1 £ & U 5> A h ©KffliBtt<£ lift £ ^ £DiV<r4 it ft ^ 

^y^->Bftity^<-*ju^->jift«Tt*4 

[0064] ( 3 ) 35*S 

i^— f-it (**^ftt> . xa. s^-st 

10 S*«fcTtt. 10-5 0 0mJ/cm*3»iK*l/*>-> 

tc Mtimcimtht. s*jfe<Lur is (ess 

6 5nsi») hCC-Jt^WK^ff* (^14 3 6^) 
t^tBd. *?£b<t±i 0 0-5 0 0m J/c<iv t X 

0 S O < \t 1 0 0 - 4 0 0 m J/cni 4 , * htm * 
0<i*l 0 0^33 0mJ/'cm 4 'C*Q. ita&Si* 
^>«^, ^5U<til0-l0 0iiiJ/ciii 1 . J:0# 
*L<l«0^e0mJ/cm , 'C** o ft4>, 

(MR) SSWBBR^tol'rMR^^-v* 

*. A»ftT»KfflO*>©4*»^nTi»ft^. 
[ 0 0 6 5]* &, S**CD*^I4B ?:*IJ^^ ^ C £ cc 

(ffl*^«c9tt^i*4£Sia<^n^i5$afi< ft 

0 . £,<=itiLS£ Sffi £ KM A(C9ttd tf^> £ HTia < O'n 
<&*Sl*»<ft*. Ui^ hSB*jB*«fi£l/-C«S 
tdift** ^ -v ^ A £ USS^6 3 ^<b*lBJ4 y 
30 7^£U"C**tSS*^Ufc£*. feSfiLSi*. 
l/<i*- 1 1 0 Jim. *0»«l/<tt- 1 -+6 u 
m-C**. *St4S&C©J:^ftaH£"r*C£KJ: 
♦J. HflSSh&*^««H£'r*C£d.?«atC'C#^. 
[0066] <4) UM- tf-jU-s:— » <RB> R 

r BfgftiTcfcc- < tm&BoMmmm^c < o'n 
$ n. < cxn©«*j£ < ft o kb* 

iSSff^eT^Kft^vKo RB^ftlt, 100- 

1 2 3'C, «r(C 1 0 0 -118 t»B* l/C- 0 S^c, 

40 ftR BIMUSLt'CAnU. RBBatS<r*iiBe» 

fl»«»tt»»ic< crn < a y •;• h > AVAdtiKiB* 

felt*. 3 0*«B - 1 3 U». ftfe, R BHSfel 

[0067] (5)759 KSjfefi 

K«*BttU^A h <^^M^i<:^£/^<L^^ 
#*tt^*, a*, 1 0 0-6 0 0 os J /cm 1 £?£ 
C&jWM L/C 1 , 
50 [ 0 0 6 8 ] ( 6 > «««{t«5J:&U 
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3HSSK*7ju* i'tt<&fc$fir&ntfu*>* h©ffln£ 

TM AH I j q «MC0jllK#M^^ £fc, 
3MftNH*Kl >tit i-iS-&«J (C*fi*K*S»»ic < tf ft U 
"J ^ h > MK&S tlPt < a 0 1 < ft©«AH£ < ft -5 

xtsa&T wc Kf b i/ r i K • nfttf & i/cit » >M 
(NanH., -nPO, ) 1 -3tf*S»*flh»*C± 

#&t2o<, (2 o-2 5 "a tt&c 

I, < . ^{£H#feia 3 0 - 9 0 tMB C tifi 
> * i td £ h ^)8&ffl»ttcc tit ^ 

*i><, 'j>xBftiiftfl <2 0-2.5*0 ±-r*c± 

A^ti O < , 'J > A«9Htt 1 0 - 1 8 ofwmc £ 
[0069] < 7 } JMMft^- * 

*©&m* v (rMm^mckmt 

[ 0 0 7 0 ] C © J: * £ . Bfl^ttti £ # ^ b h 20 

©,« < > ysficc sK»o*tta> $ * y* ft a 

6ft£ 0 * ftfr*>, H*a. hhy^-^n^-t&fr 
£»«fttt£©»i^*rt*BK \*i>x hKM^-ifis^i 
ft^^ffi*S*jS0S7t*r'25*O^£*, T»Kffl 

©i/^Ah'(^->^Mnci«'*^ *fc, & 

aWe^S £ ft a >) t <- W< - 2 3a***©fi*"C 

*gg©#fiai, «k 'j ^-im^- *&ft©*g 

JJSt/fcJ^tc. C0tt0>&&&# 

[0 07 1 ] U±Km! h 
*«(r»&Ct*CJ:«, tfSU*B9tiSfMM (MR) B 
flBJR?ftB*C 

[ 0 0 7 2] *^(D^SiSia^S2iS|g^ ©HHf 
BBlBtt^? K4«r«Afc*SaWiH«^^ K©B4t 

13«T«R'--*KB 1 MWHIi. 151* 
^SiS^mSS. 1 6 iiMR 'J - KB <«B5H6in2&miI 
ISMiM} , 1 7Jt«ltB-C*4o CCC^:0ft 

^&KKassaaiK«*^ * k i oa. at*^aen 

&mS©-i > *r ^SSBBSfia^ * K 2 0 

wats^-; Kaott, a*. t«k«2 i, *eisig2 so 
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2. tMB2 3. =UJl*&4, ±8»B2 5*£WHi 

[ 0 0 7 3 J SB I I cctt. iiS, AIT* C«©-b5 

[ 0 0 7 4 ] Sfi^li 1 2«. 1 -2 0 ju nigfc 

t?. A! a O, . S »O l »C»fl»Sft*Ci#»«l/ 

[ 0 0 7 5 ] TSIfc'-.'U KB I 3 It F e A ! S i . N 
iPe, CoFe, CoFeNi, FeN, FeZr 
N. FeTaN. CoZrNb, CoZrTa*«* 
$M£ktifiH&L,<. ^-©BJSii, 0. 1- 

[ 0 0 7 6] 1 4 i*. WBAK j .;) (;. ^ 2 () 0 0 A 

fag*c> ai, o, , sio, mmmstizztim 

1 0 0 7 7] KftitiattSN 1 5 It. mm ! H-CHMl 

It. PlilU, NiFe, NiFeRh. FeMn. Ni 
Ma. Co, Fe, N i O. N 1 FeCr*W?*tr 
t*. *fc, *«ttBfl>trt4AL.rtt. PlAtt, Ta, C 
u. AsrWJMW*. IBMMI&artt. 
tt. N» FeRh/Ta/Ni F e©3«#aS*. Ni 
Fe/Cu/NiFe/FeMn, NiFe/Cu/C 
o/FeMn. C u /C o /C u /N iFe, Fe/C 
r. Co/Cu. Co/Agtl*-?fctHWl#fitl j. 

&CiWlli» g ^6i<:. c©J:^ft*BJiwiS<tr 
Btt»©«Jfit.- 5-5 0 0a, (Ski 10-2 
5 0 a 4 * « c iL Ji*»S U c *t^ttS©ii® * . 5 - 
5 0 OA . (tfrc 1 0 -25 OA tt&cttm* u> 0 
±12^ ^ ►©«♦.! j£<.,»6*, 1 -3 00, 1 -2 
OB^^Oi^ -C-O-C. £S»fi^SS^©@$ 
It. 5 0 - 1 0 0 0 a , 4*K 1 0 0 - 6 0 0 A AW* 1/ 
C*. 

[0 07 8 ] MR 'J -KB 16 It, W. Cu, Au, A 
tr. Ta, Mo. CoPtBtWjaSft*Ci#»*L 
< . {OlH. 1 0 0 - 5 0 0 0 a . tt£ 5 0 0 - 3 
0 0 0A3fiW*U'. 

[ 0 079] ±iaetus 1 7 it, a 1 a o, , s i o, 

VCBrt*ft«Ct3W*l/<, *©■!«*, 5 0-5 
0 0 OA , «(C 1 0 0 - 2 0 0 0 A #K* OK 
[ 0 0 8 0 ] HMMHnWlinWI^ * KtWflW *#■ 
«MH12, 14. 1 7 , HMBinttJM 1 5 
fc^CfMR J J - His 1 6i*. Biritl/fc*»B©uyA h 

M>i>jrft©iirft'CiBatt'&C4^ , C** t - 
#. SWWSC^T*^-* KB 1 3a. mftUtc^fm 



http ://www6.ipdl jpo.go jp/tj contentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N. . . 12/1 0/2003 



Page 1 of 1 



19 

[0 08 2] *»l^'^K»^->^^nft ± 

0 i: < M&f«t: a & • 
[ 0 0 8 3] 

HUM] WT. *^©a*tt^flfc^t*t:BfflT 

4. 

[ 0 0 8 4] UTtcgj4^f^^te«^4al-"Cii. BftS 
te*tl&H^Sb^A h <h UC, L^a h A 2 5 2 1 4 E 
( 7 «J pJ»tt7 * ✓ - ;Mfttt <t t V Y * ✓ > t>r s> 



KH?9-9 6 90 9 

20 

3 9*©WE» £ffll*fc # 
[ 0 0 8 5 ] <*ft« 1 >*!2 K^T L-^A h 

*S. *=^fcJ:tfRBE&£*0-C**. &*>7' 

o i>fc. 

[0086] 
[*1] 



1/9* I- 



7?9 Fglftg 



SSfcA I * O a a«:Wt/5A 1 T i C 
h <Hoecfcat)fc3U Z 5 2 1 4 E 

*n. 8ms! c/w-^a) 

uv :f£H8 (U^yh) 
:22K5rr (▼^Nj 2. Oil* ) 

5^ 

PLA iA*UW*<f XCaiion) WRPLA-501F) 

50 0 m J/W 

^^-(Shiplejr) ^-<^n «9yh f^^ (Micro Pewit Dnieper) 
(;Hb 0=1 ; I) » 2 3^C* 7 0#H) (AK/U: ?Xife* 0WOigft«fc8S3l**TSfi» 
2 3^ 60M WilO 



[0 08 7] 
[*2] 



http://ww6jpdljpo.gojp/tjcontentdben.ipdl?N0000=2l&N0400=image 12/10/2003 



Page 1 of 1 




21 

i ! II 

£ « » X 



s s s 



s s f f 

f I 5 ■ 



fill 

MM 
i ^ £ 



| « j| « g 

iK m u\ fl£ "Hx *rT 

ao «o <© oo <o co <n 

■— I »^ — ! »■< -H CM Ol O 

TT77TTT- 

S S 8 8 3 S 22 

! H 1 s ll s if 



1 I I 



O O <=> <=> O <=> <=i 
C> C7 <*> CO CO O 

T7TT?TT§ 



i-» *J *i> Tl> U> «£■ 



! 



10 



20 



30 



[ 0 0 8 8] CtlZ>0>Vl'?MCr>i<iX % BlfcttSisS? 

s^fs^ss - 7 o o o ) *flft*, ±ia«, h *mei/ 

fc. cn6flM*JII*±fill2*CjRbte. Sfc, 
M>. 3tc-?t»'CJh£V, T. 0, r. Hv, Vw£jH£ 40 
l/fc£C4. WttftQ. 7 5/im, T«W1. 8fim. 
0ttm3 5' . rt*&9 0* , Hwttgtf. 4fim. 
Vw/Hwl»0. 3T«?fc. Ma. ft^>^'HC 

fc. 

[ 0 0 8 9] *fc, ±ES EMft«i»-Clt8;l/fe1f>^ 
JUto. 3KH©*S*, Bl 4«CSt/fc. CW**6 

h'^-^fi^nri^, m&, @i4tc^-rn>* 



tfH¥9-9 6 90 9 

22 

Ali 0, ■eRMtL'fc&4» «IBi^ 
[ 0 0 9 0 ] *fc, ±B**>^tt. £Sg<tftl?*> 
6A1, 0, (SSlttttA ! T ! C S1£*E 
BOCA I j 0, -CA&) ±tt*J«l/fc#, ffifcltS*, 
WCA4Ni. Cr, Ta, ^*6Fe-N!, 
Fe-N i -Co, tt£*mHtftrC*&L i NbO, 
<t0. cnKrt«±B*>^». 3£HWKCl/CUS> 

ftfc. 

[0 09 1] **>:/jU©US>A ►^<>->*fli»r5 

[ 0 0 9 2] ^SCC A ! , 0, «£*t"f &A ! T i CS 
«©StM±ti:. BJ5C . 0 6 u m<0N i F e * 4? 

-*8©U*>A h;<$->£-?A*><*-><tf* 'J 7 h 

KLOi»r*n**l 1 0 0 0H^S8»tttt«miS»BB 
KH 1 3CC^?fc£'£L/fc. 

[0 09 3] jLiiizM 
[ o 094] 

iiZX£h : I 5X i 0°To r r 
ftDME: 3 0 0V 
ttttStt: 2 5 0mA 
^'J>yft*:90 - {gfe^HccWUT:) 

: 8 » 
[ 0 0 9 5 ] tfffittftfr 
±12 ^ * > 5 'J > 'J 7 h *7 

[ o 0 9 6] »*,nfcfiasi»tt«ss2aHSii8a's * kcc 

Oi »-C. 5r WKfi i t IC > tcTS&& 
6 a J: O' h A9r£KB(C > 1 & *M ^ 

[ 0 0 9 7] tt49, cn6«B«^ ^ F©fP»£Rl/, 
Bl 3^$n^SS©^*>^-^KS(i^ u>^<* 
^> ?mc J: D MAO, 

[ 0 0 9 8] <**fe^ 2 > ria^ 3 ic w ftfr-c . u ^ 



http://www6ipdljpo.go jp/tjcontentdbenapdl?N0000=2 12/10/2003 



Page 1 of 1 



(13) 

23 



*M<*->*>7A*f«(Ufc. * [S3] 

[0 09 9] * 

3 3 



m 














:#?0, 7 win (^H-^ft) 








f (+^>(Cto!wO ttg}. FPA-3000i4) 
NA = 0. 45, &&«©=±0. 00*n 
UV : i*| 




50rsJ/«i a (T**(S:0, 55wa) 












PLA W*UJ&-<YT94+-) (^-VyXCaiinn) fflNPLA-BOlF) 




2 00m J/ca" 




(Shipley) V>T^t3 h ftOyj! (Micr;> Posit tawLopwr) 











1 0 1 0 0 ] C©^>^©Kffl**»M« 1 tHtttcH./ 
r±aSEMKcfc*JSttOfc±CA ai«50" . hit 
»0 - 0 2 ii m . WlttJO . 2 6 Jim . T I*tt0 . 5 jj 
in. fili&8 0' , rtt»7 0 # , HwlifiO. 6 5 ii 
m. Vv/HwttftO. 2ir*-7fc, 

[0 10 1] C©1f >^©SEM¥ltt:H 1 
*. 

[0 10 2] CCC'^t>Ah.'^->^>7',«U«r^»rg 
«v^^>^«tr^te&«CDttS«B^«A:». off© 

[ 0 10 3] Office A ! , 0, |««A ! T i 
&<£&®±tc. *afltflffi©tt»mHJU (MRS) 
X 0 ftlfi U fc. M R ■©&«* £ SI)* 

it 

Ni FeRfc/Ta/Ni Fe/Ta = 130/1 00 

/SO 0/5 0 (A > 

il/Co SU'-C. MR«±tc±Eu^* h 

7 *>U £ U t>* h * 1 u -cr» , S 'J > yftK £ 0 J « 

SMB (MR 'J- Ka> ^."Sl/, MR«±MR'J-K 
a&©2flttteffft:. MR 'J — PflCE)«Ut«}J:VW*» 
TiW/CoPt/T iW/Ta= 1 0 0/5 0 0/1 
0 0/1 0 00 (A ) 

ilfe JJBS EMCCJ:&C©iSj[S«(OW*ia 1 6 cc 
3affll/te«d©h9 * *AI> ttO. 3 Bjim-CA^fe, 

[ o 104] ccD^dHttKurfi^Mstmsswi 



ssi^? i o o oafwu gttffl i tmmcox 

aOBMUt^? KtS^l/TUafi-CffACiaW?**. 
[ 0 1 0 5 ] 

(A) St*, ieaBuJW»6nri»a*-3fcM3ri>y 

i4i/^h'^-> tMKSiftc * & J: ^ a -? 
fc, 

[0106] ( B) US'* h-'^->CHt»i, 
tffittflUBWDfll <H lfc*tt«Vw> % tt«a«IUB9 

r©< cxn^fii (is i tcfett&v) . < 

[0 107] (C) '»U^vC^^>^fe 
UBUffffl©^* r >J -7 h * 4 J- * 

40 *r/^#<D^;*^* ne <B>^© 
J: 0 , v ^ » .» « 4? - >o«HB«ft <Z ~ > y 
$ > y*lft irccit i; rsiiSf t* * c 

[0108] ( □) uvz h ^^tmmm» l ii m 
KT©^ < * - > -5 c <t *r * c n«<: ^: o , 

[0109] ( E ) M^M^^AS^. RfflJ^TB* 



http://www6.ipdl.jpo.go jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/N... 12/10/2003 



Page 1 of 1 



©aiiwKtffcffli-^^fti^-c. iMHt»$m-c *H-c*a. 

[0110] < F ) ft*. T«KM© h^£— > 
ft&OTafcfeKli, 7X»«>iUK&l7tt<r£«&r& 

Bi»fai4****i« r n-ii'c»t«> , c-'<# - > *thw 

[0111] (G) BilE < E> Jf.t < F> EOfflSRlCj: 

flicSA? & C £ * &o 
[BS<00¥&K?1] 

[B l ] ^ftPMBTSKBOuy* h/<*->©KB© 

[■2] * y^^soKMar-fca. 

[B3] u^h^-o <us>xh*M-) ®Bfi0# 

m&KvM&D * y > ^xstcfew * y >^h<du 

[B4] Ui'*h , <*-> <us>xh ) dOlMB^s 

t »©*s^o> s 'J > yxstc * w at* s y > yH© u ^ 20 

[B5] y7h*7X»©»«HHi?*a. 
[B6] H>a ©Hffflrt* 

aaiwwra© 'J 7 h * 5 x^icfctf at**** ~ > y*t 
a, 

T£®Udfl>'J ^ *7lSlCfcttat*J<*-:' il*© 
|> m * - >^0lWito*lMW*IM!B'C* 

a. 30 
[B8] 5 y>^ft<ty? h*7^<t«)»«ft©iftWH 

[B9] *#hbcdu*>* h^£->K4awa<*fccfctffc 

[B 1 0 ] H»5iiE*ns*ya[u^ Ho>t$~yyi& 
SfcRwratftWHr-jfea. 
[B l l ] H*638**Ifi#i**Ui>* hfl>^*i>ya 



«H?9-9 6 90 9 



26 



[B 1 2 ] H«a^Wt*l*^* h^^^^^il 

*>a. 

[B 1 3 ] *»?B«>u^ h^*->t*i*t:Kasn 
ai»»isisa*ssw«^ * K©«iKB*5iriHHB'c» 
a. 

[B 1 4 ] SR±«:««Snft:»(|fflfl:^4P->«:**>r 
(^ut'Ah^- XDKBfiffiftTnT S E M¥*C* 

a. 

[B 1 5 ] Mt±tc&ft&t\ttmtoJ**~>*#t>? 

* - s e m wc*a. 

[B 1 6 ] «R±l£^ahfclWMc^*-->t*b'f 
JBi». * y >yty7 ht7^0ffffli£(cj:«}f*Hofe 
a, 

[B l 7 ] ra±K»*SftfcWia^*->**fo* 

ttfitntf SEMSJt-cfta. 
[B 1 8 ] «8±cc^anfcWBa^* 

Wtn*?SEM5JI'C*«. 

[B 1 9 ] iw±ic*rt8nfciwia^* 
[B20] JMS±«:««*hteWBa-'<*->t*tor 

tt&tntt-sEMVA'cfta. 

1 

3 

a. b nam 



[B4] 

U ( 1 H H 





"TUB sy>^ 



http://www6.ipdl.jpo.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N. . . 1 2/1 0/2003 



Page 1 of 1 



(15) 




m2] 




[S3] 




m r o] 



1- ttS 'J >#m>rt*-l'# r 



~ZZ 1 



S.I'M K/t#st>4T 



4.V7h*7 



E 



ssssss 



Z 



http://www6.ipdljpo.go jp^ 12/10/2003 



Page 1 of 1 



00 



ft(H*9 -9 6 90 9 



[08] 



1.M 



45 




a. 



[09] 



20 - 



10 



B<2D°,[XQ1|irtQ 



aT 



0 A^AOIpnO /Oil 

H<PAI|!nO 



[013] 




http://ww6.ipdljpo.gojp/tjcontentdben.ipdl?N0000-21&N0400=im^ 12/10/2003 



Page 1 of 1 




[■12] 




http://www6.ipdl.jpo.go.jp/tj contentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N. . . 1 2/1 0/2003 



Page 1 of 1 



(IS) &liS¥9-9 6 90 9 

[014] 



























■ . mm.... v^w^ 


































.... ,^ 












• • ^| * & 


t 1 






... 4^1.^ 
' * 'J * . ; -- 


' 1 . " tl 






u 





• 1 1.0 Aim 



[0153 



0.4 «rn 




!;?.r.br:l:.!-.i 



• > rll'. 
.lJLJ.-L{ -- >." 

#!■' 1 1 



'Biff 1 



//ww6.ipdl.jpo.go.jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/N... 12/10/2003 



Page 1 of 1 



(IS) £Hfl¥9-9 6 9C'9 

[@16] 




» — > 0.5 wm 



http://www6.ipdl.jpo.go .jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/N... 12/10/2003 



Page 1 of 1 



(20) ^¥9-96909 



[018] 




[HI 9] 




http://ww6jpdljpo.gojp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/N... 12/10/2003 



Page 1 of 1 




AZ-5214 IR 



(5D mt xi • mmm irftmm^ f i ms&nom 

H 0 1 L 21/306 H 0 1 L 21/302 C 

43/08 21/305 D 



http://ww6.ipdlopo.gojp/tjcontentdben.ipdl?NOOOO=21&N0400=ima 12/10/2003 



